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(54) COMPONENT MEASUREMENT SYSTEM, MEASUREMENT DEVICE, AND MEASUREMENT TIP

(57) A component measurement system (10) includes a measurement tip (12) capable of collecting blood, and a
measurement device (14) that measures a blood glucose level of the blood collected by the measurement tip (12). The
measurement tip (12) has a printing layer (18) disposed on a surface of a tip body (16) and indicating information relating
to a spatial clearance (CL). The measurement device (14) has a reading unit (96) that reads the information relating to
the spatial clearance (CL) from the printing layer (18), and a control unit (88) that calculates the blood glucose level,
based on the spatial clearance (CL) read by the reading unit (96).
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Description

Technical Field

[0001] The present invention relates to a component
measurement system a measurement device, and a
measurement tip, which measure a component con-
tained in a liquid.

Background Art

[0002] In the related art, in order to diagnose diabetes
and determine a dose of insulin, a component measure-
ment system (blood glucose meter) for measuring a glu-
cose component contained in blood has been used. For
example, JP-A-2000-171427 discloses a blood glucose
meter as follows. A measurement tip is mounted on a
measurement device, and the blood fetched into the
measurement tip is caused to react with a reagent, and
a colored degree thereof is detected by a detection unit
of an optical system. In this way, the blood glucose meter
adopts a so-called colorimetric detection principle.

Summary of Invention

[0003] Incidentally, according to a colorimetric compo-
nent measurement system, the following fact is known.
During a process of calculating a component from a de-
tection result acquired by a detection unit, the component
measurement system is greatly affected by a length of
light passing through a medium (in other words, a clear-
ance (spatial clearance) of a measurement target region
where a liquid flows inside a measurement tip). There-
fore, if the spatial clearance of the measurement tip is
changed due to a manufacturing error, an accurate de-
tection result cannot be obtained. However, the meas-
urement tips are produced on a large scale, and it is not
realistic to completely eliminate the manufacturing error.
Accordingly, it is necessary to provide more special
means to perform more accurate measurement.
[0004] The component measurement system dis-
closed in JP-A-2000-171427 is configured as follows. A
cutout portion (information holding means) including in-
formation such as a correction value and a lot is disposed
in the measurement tip, and the measurement device
reads the information of the cutout portion to correct a
measurement value. However, if the cutout portion is ret-
rofitted in manufacturing the measurement tip, another
error (such as a change in the clearance) may occur in
the measurement tip. Moreover, the cutout portion may
lead to cost increasing when the measurement tips are
produced on a large scale.
[0005] That is, according to the colorimetric compo-
nent measurement system, the measurement tip needs
to easily hold information relating to the clearance (spatial
clearance), and needs to transmit the information to the
measurement device so that the information is used in
calculating the component.

[0006] The present invention is made in view of the
above-described circumstances, and an object thereof
is to provide a component measurement system, a meas-
urement device, and a measurement tip, which are ca-
pable of easily providing or acquiring information relating
to a spatial clearance so that a component of a liquid can
be more accurately measured.
[0007] According to the present invention, in order to
achieve the above-described object, there is provided a
component measurement system including a measure-
ment tip capable of collecting a liquid, and a measure-
ment device measuring a component of the liquid by emit-
ting measurement light to the measurement tip, the
measurement tip being mounted on the measurement
device. The measurement tip has a tip body internally
having a detection space into which the liquid is fetched,
and a detection target region irradiated with the meas-
urement light in the detection space, and a printing layer
disposed on a surface of the tip body, and indicating in-
formation relating to a spatial clearance which is an in-
terval of the detection space along a traveling direction
of the measurement light in the detection target region.
The measurement device has a reading unit that reads
the information relating to the spatial clearance from the
printing layer, and a control unit that calculates the com-
ponent of the liquid by using the spatial clearance read
by the reading unit.
[0008] In this case, the control unit may specify the
spatial clearance, based on a transmittance of the print-
ing layer.
[0009] In addition, in this case, the control unit may
specify the spatial clearance, based on a color of the
printing layer.
[0010] Furthermore, the control unit may specify the
spatial clearance, based on a pattern of a shape change
in the printing layer.
[0011] Then, it is preferable that the measurement de-
vice includes a detection unit that emits the measurement
light to detect transmitted light transmitted through the
measurement tip.
[0012] Here, the measurement device may have a
mounting space into which the measurement tip is insert-
ed. The measurement tip may have the printing layer
located on an inner side from the detection target region
in an insertion direction of the measurement tip in a state
mounted in the measurement device. The detection unit
may also function as the reading unit, and may be con-
figured to detect transmitted light of the printing layer,
when the measurement tip is inserted and moved.
[0013] Alternatively, the measurement device may
have a mounting space into which the measurement tip
is inserted. The measurement tip may have the printing
layer located on an outer side from the detection target
region in an insertion direction of the measurement tip in
a state mounted in the measurement device. The detec-
tion unit may also function as the reading unit, and may
be configured to detect transmitted light of the printing
layer in a state mounted in the measurement device.
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[0014] In addition, alternatively, the measurement de-
vice may have a mounting space into which the meas-
urement tip is inserted. The measurement tip may have
the printing layer located on an inner side from the de-
tection target region in an insertion direction of the meas-
urement tip in a state mounted in the measurement de-
vice. The reading unit may be disposed separately from
the detection unit, and may be configured to detect trans-
mitted light of the printing layer, in a state mounted in the
measurement device.
[0015] In addition, according to the present invention,
in order to achieve the above-described object, there is
provided a measurement device on which a measure-
ment tip capable of collecting a liquid is mounted, and
which measures a component of the liquid by emitting
measurement light to the measurement tip. The meas-
urement tip internally has a detection space into which
the liquid is fetched, and a detection target region irradi-
ated with the measurement light in the detection space.
The measurement device has a reading unit that reads
a printing layer indicating information relating to a spatial
clearance which is an interval of the detection space
along a traveling direction of the measurement light in
the detection target region, and a control unit that calcu-
lates the component of the liquid by using the spatial
clearance read by the reading unit.
[0016] Furthermore, according to the present inven-
tion, in order to achieve the above-described object, there
is provided a measurement tip mounted on a measure-
ment device for measuring a component of a liquid by
emitting measurement light to the liquid, and capable of
collecting the liquid. The measurement tip includes a tip
body internally having a detection space into which the
liquid is fetched, and a detection target region irradiated
with the measurement light in the detection space, and
a printing layer disposed on a surface of the tip body, and
read by a reading unit of the measurement device. The
printing layer indicates information relating to a spatial
clearance which is an interval of the detection space
along a traveling direction of the measurement light in
the detection target region.
[0017] Furthermore, according to the present inven-
tion, in order to achieve the above-described object, there
is provided a component measurement system including
a measurement tip capable of collecting a liquid, and a
measurement device on which the measurement tip is
mounted, and which calculates a measurement value by
performing measurement relating to the liquid. The
measurement tip has a measurement target portion that
performs the measurement on the collected liquid, and
a printing portion that holds information relating to the
liquid and/or a measurement condition by being printed.
The measurement device has a reading unit that reads
the information relating to the liquid and/or the measure-
ment condition from the printing portion, and a control
unit that uses the read information relating to the liquid
and/or the measurement condition so as to calculate the
measurement value.

[0018] In addition, the information relating to the liquid
and/or the measurement condition is preferably stored
by being associated with the measurement value.
[0019] According to the present invention, the meas-
urement tip can easily provide the information relating to
the spatial clearance by using the printing layer. On the
other hand, the measurement device can easily acquire
the information relating to the spatial clearance by using
the reading unit. In this manner, the component meas-
urement system can accurately measure the component
of the liquid, based on each spatial clearance of the
measurement tip. As a result, for example, a health care
worker can more satisfactorily perform treatment corre-
sponding to a measurement result of a body fluid com-
ponent of a patient. In particular, the printing layer can
be easily provided at low cost without causing a manu-
facturing error after the tip body is manufactured, thereby
contributing to mass production of the measurement tip.

Brief Description of Drawings

[0020]

[Fig. 1] Fig. 1 is a plan view schematically illustrating
an overall configuration of a component measure-
ment system (blood glucose meter) according to a
first embodiment of the present invention.
[Fig. 2] Fig. 2 is a perspective view for describing a
tip body of a measurement tip.
[Fig. 3] Fig. 3A is a plan view of the measurement
tip. Fig. 3B is a sectional view taken along line IIIB-
IIIB in Fig. 3A. Fig. 3C is a sectional view taken along
line IIIC-IIIC in Fig. 3A.
[Fig. 4] Fig. 4 is a view for schematically describing
an internal configuration of a measurement device.
[Fig. 5] Fig. 5 is a block diagram illustrating a func-
tional unit of a control unit.
[Fig. 6] Fig. 6 is a view for describing an example of
an associated map.
[Fig. 7] Fig. 7A is a flowchart illustrating a manufac-
turing flow of the measurement tip. Fig. 7B is a flow-
chart illustrating a flow of measuring a blood glucose
level in the component measurement system.
[Fig. 8] Fig. 8A is a side sectional view illustrating a
state of the measurement device before the meas-
urement tip is inserted. Fig. 8B is a side sectional
view illustrating a state where the measurement tip
is inserted into the measurement device.
[Fig. 9] Fig. 9 is a graph illustrating a change in an
absorbance detected by the control unit when the
measurement tip is inserted.
[Fig. 10] Fig. 10A is a side sectional view illustrating
a state where the measurement tip is completely
mounted. Fig. 10B is a side sectional view illustrating
a measurement operation when blood is collected
by the measurement tip.
[Fig. 11] Fig. 11A is a plan view illustrating a meas-
urement tip of a component measurement system
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(blood glucose meter) according to a second em-
bodiment of the present invention. Fig. 11B is an
enlarged plan view illustrating an example of a print-
ing layer of the measurement tip, and illustrates an
example of an absorbance corresponding to the
printing layer.
[Fig. 12] Fig. 12A is a side sectional view of a com-
ponent measurement system (blood glucose meter)
according to a third embodiment of the present in-
vention. Fig. 12B is a plan view illustrating a meas-
urement tip.
[Fig. 13] Fig. 13A is a side sectional view of a com-
ponent measurement system (blood glucose meter)
according to a fourth embodiment of the present in-
vention. Fig. 13B is a plan view illustrating a meas-
urement tip.
[Fig. 14] Fig. 14 is a plan view schematically illus-
trating an overall configuration of a component
measurement system (blood glucose meter) accord-
ing to a fifth embodiment of the present invention.

Description of Embodiments

[0021] Hereinafter, preferred embodiments according
to the present invention will be described in detail with
reference to the accompanying drawings.

[First Embodiment]

[0022] As illustrated in Fig. 1, a component measure-
ment system 10 according to a first embodiment of the
present invention is configured to serve as a blood glu-
cose meter that measures the amount of glucose com-
ponent in blood (blood glucose level). Therefore, here-
inafter, the component measurement system 10 is also
referred to as a blood glucose meter 10.
[0023] The blood glucose meter 10 includes a meas-
urement tip 12 capable of collecting blood of a patient,
and a measurement device 14 on which the measure-
ment tip 12 is mounted, and which measures the blood
collected by the measurement tip 12. The measurement
tip 12 is configured to serve as a disposable type that is
discarded after each measurement. The measurement
device 14 is configured to serve as a reuse type capable
of repeatedly measuring the blood glucose level by re-
placing the measurement tip 12.
[0024] As illustrated in Figs. 2 and 3A to 3C, the meas-
urement tip 12 of the blood glucose meter 10 has a tip
body 16 having an elongated plate shape as a whole and
to be inserted into the measurement device 14, and a
printing layer 18 printed at a predetermined position (sur-
face of a proximal portion in the present embodiment) of
the tip body 16. In a mounted state of the measurement
device 14, a portion (insertion range 20) of the tip body
16 is disposed inside the measurement device 14, and
the other portion (exposure range 22) is in a state of pro-
truding outward of the measurement device 14. In this
manner, attachment and detachment operations are eas-

ily performed with a user’s hand. According to a config-
uration in which an eject lever 62 is installed in the meas-
urement device 14, the measurement tip 12 may be
mounted without protruding outward of the measurement
device 14. The exposure range 22 has a trapezoidal
shape in which a rightward-leftward width is slightly nar-
rowed toward a distal direction. The tip body 16 fetches
the blood into the measurement tip 12 from a distal por-
tion of the exposure range 22. In this manner, the blood
is caused to flow in a proximal direction (insertion range
20 side), and the blood glucose level can be measured
inside the measurement device 14.
[0025] More specifically, the tip body 16 is configured
so that two resin members (a lower member 24 and an
upper member 26) are stacked on each other. The lower
member 24 and the upper member 26 are formed in the
mutually same shape in a plan view (rectangular shape
in which both corners of a distal end of the exposure
range 22 are cut out).
[0026] As a material for forming the lower member 24
and the upper member 26, it is preferable to adopt a
thermoplastic resin material which can achieve high
molding accuracy through heating. For example, the ther-
moplastic resin material includes polymer materials such
as polyethylene (including those which are formed of cy-
clic polyolefin), polypropylene, polyethylene terephtha-
late, polyvinyl chloride, polystyrene, ABS resin, acrylic,
polyamide, polyester, and fluororesin, or a mixture there-
of. In particular, adopting the acrylic (including PMMA)
is an effective way in view of high transparency and ex-
cellent impact resistance. As a matter of course, for ex-
ample, various materials such as glass and quartz may
be adopted in addition to the thermoplastic resin material.
[0027] As a whole, the lower member 24 is formed to
be thicker than or equal to the upper member 26, and a
central portion in a width direction thereof has a groove
portion 28 formed along a longitudinal direction. Specif-
ically, in the lower member 24, the groove portion 28 is
configured to include a bottom wall 30 extending in the
longitudinal direction, and a pair of side walls 32 protrud-
ing in an upward direction (direction toward the upper
member 26) from both sides in the width direction of the
bottom wall 30 and extending in the longitudinal direction.
[0028] Then, the bottom wall 30 has a first step portion
34 extending to have a constant thickness from a distal
portion to an intermediate position in the proximal direc-
tion, and a second step portion 36 extending to be thicker
than the first step portion 34 from the intermediate posi-
tion to the proximal end. That is, the bottom wall 30 is
formed in a step shape. A cross-sectional area of the
groove portion 28 in the first step portion 34 is larger than
a cross-sectional area of the groove portion 28 in the
second step portion 36.
[0029] The groove portion 28 configured to include a
distal side of the second step portion 36 is set to a de-
tection target region 38 to be irradiated with the meas-
urement light of the measurement device 14. A reagent
40 (blood-reactive agent) for coloring the blood is applied
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to the distal side (detection target region 38) of the second
step portion 36. The tip body 16 has this shape. Accord-
ingly, even in a case where a body fluid as a specimen
has high viscosity (for example, whole blood of high he-
matocrit), the body fluid having the high viscosity can
quickly flow to the detection target region 38 to which the
reagent 40 is applied. Therefore, an advantageous effect
is achieved in that a specimen behavior is uniformed in-
side the tip body 16. At the same time, the amount of
information of the measurement light transmitted through
a spatial clearance CL in the detection target region 38
can be increased, and an advantageous effect is
achieved in that the component of the specimen can be
more accurately obtained. Furthermore, the application
amount of the reagent 40 can be reduced, and a cost
reduction effect is obtained. Accordingly, it is possible to
provide the highly accurate measurement tip 12 at low
cost.
[0030] For example, the reagent 40 is disposed to have
an entire width and a predetermined longitudinal length
of the groove portion 28. A proximal side of an application
position of the reagent 40 has no particular one, and the
second step portion 36 extends as it is. The reagent 40
is not particularly limited as long as the reagent 40 is
colored by reacting with the component of the liquid. In
the present embodiment (configuration for measuring the
blood glucose level), for example, the reagent 40 in-
cludes an enzyme reagent such as glucose oxidase
(GOD) and peroxidase (POD), or a color-forming reagent
such as 4-aminoantipyrine and N-ethyl N-(2-hydroxy-3-
sulfopropyl)-m-toluidine. Alternatively, the reagent 40
may be appropriately selected depending on properties
or measurement wavelengths of a measurement target
component.
[0031] On the other hand, the upper member 26 is
formed in a long plate extending to have a constant plate
thickness, and a distal portion thereof has a cutout 42
formed in a rectangular shape.
[0032] The tip body 16 is configured as follows. The
upper member 26 is stacked on the lower member 24,
and both of these are fixed to each other by using proper
fixing means (adhesive 44 in the present embodiment)
such as an adhesive, a tape, ultrasound fusion, and heat-
welding. In order to adjust and equalize a clearance (dis-
tance from the bottom wall 30 to the upper member 26)
in the first step portion 34 and the second step portion
36, both of these may be fixed to each other after a spacer
having any desired thickness is disposed therein. A dou-
ble-sided tape that also functions as the adhesive and
the spacer may also be used. In a stacked state, the
groove portion 28 of the lower member 24 is covered by
the upper member 26, thereby forming a blood flow path
46 (detection space) for fetching the blood. The blood
flow path 46 communicates with the cutout 42 formed in
the upper member 26. That is, the cutout 42 functions as
an opening that initially fetches the blood of the patient.
[0033] In addition, as described above, an interval be-
tween the bottom wall 30 and the upper member 26 is a

spatial clearance of the blood flow path 46 through which
the blood flows. The spatial clearance of the blood flow
path 46 is large in the first step portion 34, and is small
in the second step portion 36. The clearance in the first
step portion 34 is not particularly limited. However, since
even a high-viscosity specimen can properly flow there-
through, it is preferable that the clearance is 50 mm to
200 mm. Since a specimen inflow speed is fast, it is par-
ticularly preferable that the clearance is approximately
60 mm to 100 mm. The clearance in the second step por-
tion 36 is appropriately set depending on the purpose.
However, it is preferable that the clearance is 30 mm to
80 mm in a case of component measurement. That is,
the clearance of the first step portion 34 is preferably 1.3
to 5.0 times the clearance of the second step portion 36.
If the ratio is 1.3 to 2.5 times, a difference is reduced
between a collected specimen and a measured speci-
men. Accordingly, it is particularly preferable, since both
the specimen inflow speed and the measurement accu-
racy can be compatibly achieved. These intervals are
determined, based on a size of the tip body 16, the blood
used for the measurement, and a design of a photometric
block 54 (to be described later). As the interval is shorter,
a blood required amount is smaller. Accordingly, a bur-
den on the patient such as pain is reduced, and at the
same time, the smaller interval contributes to a down-
sized device. However, the amount of information used
for the measurement is reduced. Consequently, it is dif-
ficult to improve the measurement accuracy. For exam-
ple, in the present embodiment, the clearance of the first
step portion 34 is set to 80 mm, the clearance of the sec-
ond step portion 36 is set to 40 mm, and the clearance
of the first step portion 34 is set to twice the clearance of
the second step portion 36.
[0034] As described above, the reagent 40 is applied
to a distal position of the second step portion 36. The
interval of the blood flow path 46 (detection space) from
an upper surface of the reagent 40 to the upper member
26 (hereinafter, referred to as the spatial clearance CL)
is an interval along a traveling direction of measurement
light ml (to be described later), and is a parameter when
the measurement device 14 calculates the blood glucose
level. For example, it is preferable that the spatial clear-
ance CL is 20 mm to 50 mm. In the present embodiment,
the spatial clearance CL is designed to be basically 40
mm. The printing layer 18 (to be described later) may
have information on the spatial clearance CL’ including
the thickness of the lower member 24, the upper member
26, and the reagent 40, and may have the information
on the spatial clearance CL obtained by separately cal-
culating the thickness of the lower member 24, the upper
member 26, and the reagent 40, then excluding the thick-
ness from the spatial clearance CL’ including the thick-
ness of the members, and accurately calculating the
length of the light passing through a medium.
[0035] Here, there is a possibility that the spatial clear-
ance CL may not be constant due to a manufacturing
error of the tip body 16 (for example, a molding error of
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the upper member 26 and the lower member 24, a
change in the thickness of the adhesive 44, or a change
in the thickness of the applied reagent 40). Therefore, in
the measurement tip 12 according to the present embod-
iment, the spatial clearance CL is measured after man-
ufacturing, and the printing layer 18 which holds informa-
tion relating to the spatial clearance CL is provided.
[0036] The printing layer 18 is formed on one flat sur-
face of the tip body 16 (upper member 26 in Fig. 2). In
addition, the printing layer 18 may be formed to have a
predetermined length in the distal direction from the prox-
imal end of the measurement tip 12, and a width larger
than a width of the blood flow path 46 formed inside the
measurement tip 12. After the spatial clearance CL is
measured, the printing layer 18 is printed on the upper
member 26 in a state (color, transmittance (density), or
pattern) corresponding to a measurement result. A con-
figuration of the printing layer 18 will be described in detail
later.
[0037] Referring back to Fig. 1, the measurement de-
vice 14 of the blood glucose meter 10 includes a housing
50 to which the measurement tip 12 is attachable and
detachable, and which configures an exterior of the whole
device. The housing 50 has a size that allows a user to
easily perform a gripping operation, and internally has a
box body portion 52 accommodating a control unit 88
(control board: refer to Fig. 4) of the blood glucose meter
10, and the photometric block 54 protruding in the distal
direction from one side (distal side) of the box body por-
tion 52. In addition, a power button 56, an operation but-
ton 58, and a display 60 are disposed on an upper surface
of the box body portion 52, and the eject lever 62 is dis-
posed on an upper surface of the photometric block 54.
[0038] The power button 56 switches between activa-
tion and deactivation of the blood glucose meter 10 under
an operation of the user. In an activated state, the oper-
ation button 58 functions as an operation unit that meas-
ures the blood glucose level, displays a measurement
result (including the blood glucose level in the past), and
switches the display, based on the operation of the user.
The display 60 is configured to include a liquid crystal or
an organic EL, and displays information (blood glucose
level, measurement procedure, and error display) pro-
vided for the user in the measurement of the blood glu-
cose level. The display 60 may be configured to serve
as a touch panel without providing the power button 56
and the operation button 58, or may be configured so
that the information is transmitted to or received from
other devices through communication means without in-
stalling the display 60, the power button 56, and the op-
eration button 58.
[0039] The photometric block 54 of the measurement
device 14 is formed in an elongated cylindrical shape so
as to press the distal end against a finger of the user.
The photometric block 54 internally has a detection unit
64 that optically detects the glucose component con-
tained in the blood.
[0040] The eject lever 62 disposed in the photometric

block 54 is configured to be movable in the distal direction
and to automatically return in the proximal direction, and
is connected to an eject pin (not illustrated) inside the
photometric block 54. The eject lever 62 is operated to
move in the distal direction by the user. In this manner,
the eject pin is operated to push out the measurement
tip 12, and the measurement tip 12 is detached from the
photometric block 54.
[0041] As illustrated in Fig. 4, the detection unit 64 of
the measurement device 14 has a function to optically
detect the component contained in the liquid. The detec-
tion unit 64 has a tip fixing portion 66 that accommodates
and fixes the measurement tip 12 (refer to Fig. 8A), a
light emitting unit 68 that irradiates the measurement tip
12 with the measurement light ml, a light receiving unit
70 that faces the light emitting unit 68 across the tip fixing
portion 66, and a detection circuit 72 that controls the
driving of the light emitting unit 68 and the light receiving
unit 70. That is, the detection unit 64 is configured to
serve as a transmission type optical system that emits
the measurement light ml from the light emitting unit 68
and receives transmitted light tl transmitted through the
measurement tip 12.
[0042] As illustrated in Fig. 8A, the tip fixing portion 66
has a mounting space 74 configured by the photometric
block 54 so as to accommodate the above-described
measurement tip 12. The mounting space 74 communi-
cates with a distal opening 74a formed in the distal end
of the photometric block 54, and the measurement tip 12
is inserted into the mounting space 74 through the distal
opening 74a. In addition, the mounting space 74 is
formed in a cross-sectional shape having the width and
the thickness approximately the same as the width and
the thickness of the measurement tip 12. In contrast, a
depth from the distal opening 74a is formed to be shorter
than the longitudinal length of the measurement tip 12.
A light guide path 78a of the light emitting unit 68 and the
light receiving unit 70 communicates with the mounting
space 74.
[0043] As will be described later, the blood glucose me-
ter 10 causes the detection unit 64 to perform the detec-
tion on the detection target region 38 of the measurement
tip 12, and also causes the detection unit 64 to perform
the detection on the printing layer 18. That is, the detec-
tion unit 64 also functions as a reading unit 96 of the
printing layer 18. Therefore, the tip fixing portion 66 may
have the following structure. When the measurement tip
12 is inserted, the movement of the measurement tip 12
may be temporarily stopped at a position where the print-
ing layer 18 faces the light emitting unit 68 and the light
receiving unit 70. After the movement is temporarily
stopped, the measurement tip 12 may be further inserted.
For example, this type structure can be realized by dis-
posing a step that is narrowed inward on an inner surface
of the photometric block 54 configuring the mounting
space 74.
[0044] As illustrated in Figs. 4 and 8A, the light emitting
unit 68 is disposed at a position apart as much as a pre-
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determined distance from the distal end of the photomet-
ric block 54 (position facing the detection target region
38 in a mounted state of the measurement tip 12). The
light emitting unit 68 has a plurality of (five in the present
embodiment) light emitting elements 76, and a light guide
portion 78 that is configured by the photometric block 54,
and that guides the measurement light ml emitted from
each of the light emitting elements 76 to the detection
target region 38 of the measurement tip 12.
[0045] For example, a structure may be adopted as
follows. Three of the light emitting elements 76 (first to
fifth light emitting elements 76a to 76e) are disposed
along the longitudinal direction of the photometric block
54 in a plan view. The other two of the light emitting el-
ements 76 are disposed adjacent to each other on both
sides in the width direction orthogonal to the longitudinal
direction, in a state where the light emitting element 76
is a base point at the center in the longitudinal direction.
That is, the first to fifth light emitting elements 76a to 76e
have a cross shape as a whole. As illustrated in Fig. 4,
the first to fifth light emitting elements 76a to 76e may be
aligned in one row.
[0046] The first to fifth light emitting elements 76a to
76e are configured to emit the measurement light ml hav-
ing peak wavelengths different from each other in a range
of 495 nm to 900 nm. As an element that emits the meas-
urement light ml having this type, an LED, an organic EL,
and a laser diode may be used.
[0047] As an example, the first light emitting element
76a is configured to emit first measurement light ml1 hav-
ing a peak wavelength of 650 nm. The second light emit-
ting element 76b is configured to emit second measure-
ment light ml2 having a peak wavelength of 810 nm. The
third light emitting element 76c is configured to emit third
measurement light ml3 having a peak wavelength of 750
nm. The fourth light emitting element 76d is configured
to emit fourth measurement light ml4 having a peak wave-
length of 540 nm. The fifth light emitting element 76e is
configured to emit fifth measurement light ml5 having a
peak wavelength of 560 nm.
[0048] As described above, the measurement device
14 can very accurately measure the blood glucose level
by setting the first to fifth measurement light ml1 to ml5
having five different peak wavelengths. That is, a colored
degree of the glucose contained in the blood is detected
using the first measurement light ml1, thereby calculating
a provisional blood glucose level. Influence of other com-
ponents (for example, hematocrit values) is detected us-
ing the second to fifth measurement light ml2 to ml5,
thereby correcting the provisional blood glucose level in
a calculation process. In this manner, the very accurate
blood glucose level is finally obtained. The number of the
light emitting elements 76 installed in the light emitting
unit 68 is not particularly limited, and one or more ele-
ments may emit the measurement light ml having a pre-
determined wavelength.
[0049] As illustrated in Fig. 8A, the light guide portion
78 of the light emitting unit 68 configures the light guide

path 78a that guides the first to fifth measurement light
ml1 to ml5 to the measurement tip 12 while reducing
noise (stray light) by using the photometric block 54. The
light guide portion 78 has a partition wall 79 between the
mounting space 74 and the light guide path 78a. The
partition wall 79 has an aperture 79a for squeezing the
measurement light ml so that the first to fifth measure-
ment light ml1 to ml5 are directed toward the detection
target region 38 as much as possible. The light emitting
unit 68 may include a lens (not illustrated) at an interme-
diate position of the light guide path 78a so that the de-
tection target region 38 is sufficiently irradiated with the
first to fifth measurement light ml1 to ml5.
[0050] As in the light emitting unit 68, the light receiving
unit 70 is disposed at a position facing the detection target
region 38. The light receiving unit 70 has one or more
(one in the present embodiment) light receiving elements
80, and a light guide portion 82 that is configured by the
photometric block 54 and guides the transmitted light tl
transmitted through the measurement tip 12 to the light
receiving element 80. Hereinafter, first to fifth measure-
ment light ml1 to ml5 transmitted through the measure-
ment tip 12 are also referred to as first to fifth transmitted
light tl1 to tl5, respectively.
[0051] The light receiving element 80 is connected to
the detection circuit 72, and outputs a current corre-
sponding to the amount of received light of the first to
fifth transmitted light tl1 to tl5, to the detection circuit 72.
As the light receiving element 80, for example, a photo-
diode (PD) can be adopted.
[0052] In addition, the light guide portion 82 of the light
receiving unit 70 has a light guide path 82a that is con-
figured by the photometric block 54 and guides the trans-
mitted light tl to the light receiving element 80. In addition,
the light guide portion 82 has a partition wall 83 between
the mounting space 74 and the light guide path 82a. The
partition wall 83 has an opening 83a through which the
transmitted light tl of the measurement tip 12 is incident
on the light guide path 82a. The partition wall 83 reduces
scattering light which is scattered by the measurement
tip 12 and directed to the light receiving element 80.
[0053] The detection circuit 72 controls power supply
so that the first to fifth light emitting elements 76a to 76e
of the light emitting unit 68 emit the light at a proper timing.
In addition, the detection circuit 72 converts a detection
current output from the light receiving element 80 into a
voltage signal (detection value), and transmits the volt-
age signal to the control unit 88 of the measurement de-
vice 14.
[0054] Furthermore, in addition to the detection unit
64, the measurement device 14 internally has a power
supply unit 84, a speaker 86, and the control unit 88. The
power supply unit 84 has a dry cell or a battery, and sup-
plies power to each electronic component of the meas-
urement device 14. The speaker 86 outputs a proper
voice or electronic sound under the control of the control
unit 88.
[0055] The control unit 88 is a computer having a proc-
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essor, a memory, and an input/output interface. As the
measurement device 14 is activated, the processor ex-
ecutes a program stored in the memory. In this manner,
the control unit 88 internally builds a functional block for
measuring the blood glucose level. Specifically, as illus-
trated in Fig. 5, a measurement control unit 90 and a
reading control unit 92 are formed. In addition, after the
measurement device 14 is activated, calibration is auto-
matically performed before the measurement. In this
manner, it is possible to reduce errors caused by meas-
urement conditions. A result obtained through calibration
before the measurement is stored in a reading control
storage unit 106 (to be described later), and is used when
the blood glucose level is calculated.
[0056] The measurement control unit 90 performs
measurement control for measuring the blood glucose
level by issuing a drive command to the detection circuit
72 at a proper timing. In the measurement control, when
the blood is collected by the measurement tip 12 after
the measurement tip 12 is mounted, the measurement
control unit 90 sequentially emits the first to fifth meas-
urement light ml1 to ml5 from the first to fifth light emitting
elements 76a to 76e. In this manner, each of the first to
fifth measurement light ml1 to ml5 transmits through the
measurement tip 12, and the light receiving element 80
receives the first to fifth transmitted light tl1 to tl5 with a
time lag. Thereafter, the light receiving element 80 out-
puts each detection value to the detection circuit 72. The
measurement control unit 90 performs a calculation proc-
ess of the blood glucose level, based on the detection
value of the first to fifth transmitted light tl1 to tl5.
[0057] In the calculation process, for example, an ab-
sorbance is calculated using the detection value based
on the first transmitted light t11, and a predetermined
calculation process is further performed to calculate a
provisional blood glucose level from the absorbance. The
absorbance is calculated from the detection value of the
transmitted light tl received by the light receiving element
80. First, the detection value of transmitted light tl’1 before
the measurement tip 12 is mounted is recorded in the
control unit 88 before the measurement starts. Thereaf-
ter, the measurement tip 12 is mounted. After a blood
droplet is marked, the detection value of the transmitted
light tl is measured, thereby calculating a logarithm of a
numerical value obtained by dividing the detection value
of the transmitted light tl by the detection value of the
transmitted light tl’1 before the measurement tip 12 is
mounted. Each absorbance is calculated for the detec-
tion target region 38 and the printing layer 18. However,
both of these are 0 before the blood droplet is marked.
When the absorbance is calculated, the measurement
control unit 90 performs correction by using the informa-
tion on the spatial clearance CL read in advance by the
measurement device 14. Reading the spatial clearance
CL will be described later.
[0058] In addition, during the calculation process, the
absorbance or the provisional blood glucose level in the
calculation process is corrected by using the detection

value based on the second to fifth transmitted light tl2 to
tl5, and a predetermined calculation process or map. In
this manner, the blood glucose level as the measurement
result is finally calculated. In the measurement control,
the measurement control unit 90 may guide the blood
droplet marking by using the display 60 or the speaker
86 after the measurement tip 12 is mounted. In addition,
after the measurement control, the measurement result
may be automatically stored in association with the date
and time. Furthermore, in an activated state of the meas-
urement device 14, the measurement control unit 90
reads the measurement result stored in the memory un-
der the operation of the user, and performs a process of
displaying the measurement result on the display 60.
[0059] On the other hand, when the user inserts the
measurement tip 12 into the mounting space 74, the read-
ing control unit 92 uses the detection unit 64 (reading
unit 96) to perform tip information acquisition control for
reading the information on the printing layer 18. Herein-
after, the tip information acquisition control will be de-
scribed in detail.
[0060] As described above, the printing layer 18 is dis-
posed in the tip body 16 so as to hold the information
relating to the spatial clearance CL of the measurement
tip 12. The spatial clearance CL is measured after the tip
body 16 is manufactured, and the printing layer 18 is
printed on (applied to) the tip body 16 by a printer (not
illustrated) in a color based on the measured spatial clear-
ance CL. Without being limited to the printing, the printing
layer 18 can adopt a method of attaching a preprinted
seal portion. In this manner, it is possible to reduce the
disposal of the tip body 16 due to a printing failure. It is
preferable to adopt a method of directly printing on the
tip body 16, since there is no seal detachment danger or
erroneous seal application, and the cost is low.
[0061] The spatial clearance CL is basically designed
to be 40 mm. However, there is a possibility that the spatial
clearance CL may be changed in a range of approximate-
ly 10 mm (for example, approximately 36 mm to 44 mm)
due to a manufacturing error. The change in the spatial
clearance CL is a major factor in degrading the meas-
urement accuracy of the blood glucose level. Therefore,
the blood glucose meter 10 is configured as follows. A
plurality of colors to be printed as the printing layer 18
are associated with the spatial clearance CL, and the
information relating to the spatial clearance CL is provid-
ed for the measurement device 14 by the measurement
tip 12.
[0062] Specifically, as indicated by an associated map
94 illustrated in Fig. 6, magenta (C=0, M=100, Y=0, and
K=0 in a CMYK value) is used as a color configuring the
printing layer 18. A transmittance of the magenta is clas-
sified into five levels of 0%, 20%, 40%, 60%, and 80%.
Then, the transmittance 0% is associated with the spatial
clearance CL=36 mm, the transmittance 20% is associ-
ated with the spatial clearance CL=38 mm, the transmit-
tance 40% is associated with the spatial clearance CL=40
mm, the transmittance 60% is associated with the spatial
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clearance CL=42 mm, and the transmittance 80% is as-
sociated with the spatial clearance CL=44 mm. The
measurement device 14 has the associated map 94 in
advance. Here, the "transmittance" is a set value for print-
ing density, and is a ratio (%) of the transmitted light tl
having a complementary color in the printing layer 18 to
the transmitted light tl’1 before the printing. As the trans-
mittance is lower, the application amount of ink applied
by the printing increases.
[0063] The detection unit 64 of the measurement de-
vice 14 performs optical detection on the printing layer
18 when the measurement tip 12 is inserted, and also
serves as the reading unit 96 that reads the transmittance
of the magenta. That is, as illustrated in Fig. 6, the ab-
sorbance of the printing layer 18 detected by the detec-
tion unit 64 is lowered in a stepwise manner in accord-
ance with the transmittance of magenta (0%, 20%, 40%,
60%, and 80%). For example, whereas the absorbance
of magenta in a case of the transmittance 0% is 1.0, the
absorbance of magenta in a case of the transmittance
80% is approximately 0.1.
[0064] In other words, the detection unit 64 can detect
a change in the transmittance of the printing layer 18,
and the measurement tip 12 can carry identifiable infor-
mation in accordance with the change in the transmit-
tance. The absorbance detected by the detection unit 64
slightly fluctuates each time of the detection. Accordingly,
the measurement device 14 may set an allowable range
for identifying the information (transmittance of the ma-
genta). For example, as indicated by the associated map
94 in Fig. 6, a range is designated as follows. In a case
where the absorbance is higher than 1.0, the transmit-
tance of the magenta is 0%. In a range where the ab-
sorbance is 0.7 to 1.0, the transmittance of the magenta
is 20%. In a range where the absorbance is 0.4% to 0.7%,
the transmittance of the magenta is 40%. In a range
where the absorbance is 0.2% to 0.4, the transmittance
of the magenta is 60%. In a range where the absorbance
is 0.0% to 0.2%, the transmittance of the magenta is 80%.
Alternatively, the allowable range may be set to a prede-
termined plus or minus value (for example, 60.04) with
respect to a stepwise reference value (1.1, 0.85, 0.55,
0.3, and 0.1) of the absorbance.
[0065] Referring back to Fig. 5, as a functional unit for
performing the tip information acquisition control, the
reading control unit 92 of the measurement device 14
has an insertion guide unit 98, an information acquisition
unit 100, a transmittance calculation unit 102, and a clear-
ance extraction unit 104. In addition, the reading control
unit 92 internally has the reading control storage unit 106
(memory storage region) for storing the above-described
associated map 94 and storing various types of informa-
tion when the tip information acquisition control is per-
formed.
[0066] The insertion guide unit 98 guides the insertion
of the measurement tip 12 by using the display 60 or the
speaker 86 when the blood glucose level is measured.
[0067] The information acquisition unit 100 controls the

driving of the detection unit 64 when the measurement
tip 12 is inserted, and reads the information on the printing
layer 18 of the measurement tip 12. For example, when
the calibration before the measurement of the blood glu-
cose level is completed, the information acquisition unit
100 controls the detection circuit 72 so that the fourth
light emitting element 76d repeatedly emits the fourth
measurement light ml4 at a predetermined reading inter-
val (for example, 9 ms). The magenta includes the peak
wavelength of approximately 550 nm. Accordingly, the
magenta is likely to absorb the fourth measurement light
ml4 having the peak wavelength of 540 nm. The light
receiving unit 70 detects the fourth measurement light
ml4 or the fourth transmitted light t14 transmitted through
the measurement tip 12 by the emission of the fourth
measurement light ml4, and outputs the detection result
to the control unit 88 via the detection circuit 72. The
information acquisition unit 100 outputs the detection re-
sult to the transmittance calculation unit 102. In addition
to the magenta, an ink color used for the printing layer
18 may be selected from black, yellow, cyan, or a com-
bination thereof. As the measurement wavelength, a
wavelength suitable for reading the printing layer 18 and
the detection target region 38 may be appropriately se-
lected.
[0068] The transmittance calculation unit 102 calcu-
lates the absorbance each time the detection result is
received from the information acquisition unit 100. The
absorbance can be calculated in the same manner as
the calculation of the absorbance in the measurement
control. Then, the transmittance calculation unit 102
monitors a change in the absorbance. In a case where
the absorbance is changed as much as a predetermined
value (for example, 0.15) or greater compared to the ab-
sorbance before the measurement tip 12 reaches the
detection unit 64 and the change is continued for a pre-
determined time (for example, 45 ms) or longer, the in-
formation of the absorbance is output to the clearance
extraction unit 104.
[0069] The clearance extraction unit 104 reads the in-
formation of the associated map 94 (refer to Fig. 6) stored
in the reading control storage unit 106 during the tip in-
formation acquisition control. Then, when the absorb-
ance is received from the transmittance calculation unit
102, the spatial clearance CL corresponding to the ab-
sorbance is extracted (specified) with reference to the
associated map 94. Furthermore, the clearance extrac-
tion unit 104 outputs the spatial clearance CL to the
measurement control unit 90, and stores the spatial clear-
ance CL in the reading control storage unit 106.
[0070] Therefore, during the measurement control, the
measurement control unit 90 can accurately calculate
the blood glucose level by using the spatial clearance CL
received from the clearance extraction unit 104 (reading
control unit 92).
[0071] Next, manufacturing of the measurement tip 12
having the above-described configuration, and an oper-
ation of the blood glucose meter 10 when the measure-
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ment tip 12 is used will be described with reference to
flowcharts illustrated in Figs.7A and 7B.
[0072] In the manufacturing of the measurement tip
12, as illustrated in Fig.7A, a tip body manufacturing proc-
ess, a clearance measurement process, and a printing
layer application process are sequentially performed.
[0073] In the tip body manufacturing process, the up-
per member 26 and the lower member 24 are respectively
injection-molded by an injection molding machine (not
illustrated). The upper member 26 and the lower member
24 may be manufactured using not only the injection
molding but also a film. In addition, after the injection
molding, in the lower member 24, the reagent 40 is ap-
plied to the detection target region 38. Then, the tip body
16 is manufactured so that the upper member 26 and the
lower member 24 are stacked on each other and both
members are fixed to each other by fixing means.
[0074] In the clearance measurement process, the
spatial clearance CL of the tip body 16 manufactured as
described above is measured. For example, the detec-
tion target region 38 of the tip body 16 is irradiated with
the light having a predetermined wavelength by using an
optical film thickness measurement device or a laser film
thickness measurement device. A state of the reflected
wave (phase change) is detected. In this manner, the
spatial clearance CL (interval between the reagent 40
and the upper member 26) can be measured. In addition,
without being limited to measuring the tip body 16 after
the tip body 16 is manufactured, in the clearance meas-
urement process, a value calculated from lots or manu-
facturing conditions of a member to be used may be sub-
stituted therewith, or may be used in combination. For
example, the lower member 24, the upper member 26
and a spacer used for fixing may be adopted. This method
contributes to further improved accuracy.
[0075] In the printing layer application process, an ink
jet or laser printer is used. The magenta having the trans-
mittance corresponding to the spatial clearance CL
measured in the clearance measurement process is
printed on the upper member 26 side of the tip body 16.
In this manner, each of the measurement tips 12 has the
printing layer 18 having a color relating to the spatial
clearance CL.
[0076] As illustrated in Fig. 7B, in measuring the blood
glucose level, the measurement tip 12 manufactured by
the above-described manufacturing method and the
measurement device 14 are used. First, an interval set-
ting step of acquiring the spatial clearance CL of the
measurement tip 12 is performed.
[0077] In the interval setting step, after the calibration
is performed before the measurement of the measure-
ment device 14, the insertion guide unit 98 of the control
unit 88 guides the user to mount the measurement tip 12
on the measurement device 14. Based on the guidance,
the user inserts the measurement tip 12 into the mounting
space 74 of the photometric block 54.
[0078] As illustrated in Fig. 8A, when the measurement
tip 12 is inserted, the information acquisition unit 100

drives the light emitting unit 68 (fourth light emitting ele-
ment 76d) to repeatedly emit the fourth measurement
light ml4. The light receiving unit 70 receives the fourth
measurement light ml4 or the fourth transmitted light tl4
transmitted through the measurement tip 12. The infor-
mation acquisition unit 100 receives the detection result
from the detection circuit 72, and provides the detection
result for the transmittance calculation unit 102.
[0079] The transmittance calculation unit 102 calcu-
lates a low absorbance before the printing layer 18 pass-
es. However, the transmittance calculation unit 102 cal-
culates a high absorbance when the printing layer 18
passes through the detection unit 64 as illustrated in Fig.
8B. That is, as illustrated in Fig. 9, the measurement de-
vice 14 detects approximately 0 as the absorbance be-
fore the measurement tip 12 passes. However, the meas-
urement device 14 detects sharply raised absorbance
when the inserted printing layer 18 passes.
[0080] Instead of detecting a moment when the ab-
sorbance is sharply raised, the reading control unit 92
may determine that the printing layer 18 is read, based
on a continuous state where the absorbance rises for a
predetermined period of time. In addition, it is preferable
that the reading control unit 92 calculates an average
value from a plurality of values in a state where the ab-
sorbance is raised. Furthermore, when the average value
is calculated, it is preferable to extract an intermediate
period during the rise of the absorbance so that over-
shooting at an initial detection stage is not included. Ac-
cording to this configuration, when the detection unit 64
reads the printing layer 18, the measurement tip 12 is
inserted and moved. It means a condition under which
the detection value is likely to include noise. In contrast,
the reading control unit 92 calculates the average value.
Accordingly, the influence of the noise can be reduced
to some extent. In addition, for the detection value used
in calculating the average value, the intermediate period
is extracted. Accordingly, the influence of the noise can
be further reduced, and the accuracy in calculating the
transmittance can be improved.
[0081] As illustrated in Fig. 5, when the transmittance
calculation unit 102 detects a great change in the absorb-
ance, the transmittance calculation unit 102 calculates
the transmittance from the absorbance, and outputs the
transmittance to the clearance extraction unit 104. The
clearance extraction unit 104 extracts the spatial clear-
ance CL corresponding to the transmittance, based on
the transmittance calculated by the transmittance calcu-
lation unit 102 and the read associated map 94. Then,
the clearance extraction unit 104 stores the extracted
spatial clearance CL in the reading control storage unit
106, and outputs the extracted spatial clearance CL to
the measurement control unit 90. In this manner, the in-
terval setting step is completed. A threshold may be set
for the change in the absorbance detected by the trans-
mittance calculation unit 102. In a case where the change
in the absorbance exceeding the threshold is detected,
it may be recognized that the measurement tip 12 is in-
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serted, and the measurement control unit 90 may be ac-
tivated. In this manner, even if the measurement device
14 is in an activated state, and in a case where the change
in the absorbance is not detected for a long time, the
measurement control unit 90 may be brought into a de-
activated state to minimize power consumption. The ac-
tivation and the deactivation are switched by detecting
the printing layer 18. Accordingly, compared to a case
where the switching is performed by detecting other por-
tions, the measurement device 14 can be activated with
accuracy and less power.
[0082] The insertion guide unit 98 further inserts the
measurement tip 12 even after the printing layer 18 pass-
es through the detection unit 64. The user inserts the
measurement tip 12 to the inner portion of the measure-
ment device 14. In this manner, as illustrated in Fig. 10A,
the detection target region 38 is caused to face the de-
tection unit 64. When the measurement tip 12 reaches
the inner portion (tip mounting completion step in Fig.
7B), the tip information acquisition control is completed.
Subsequently, the process proceeds to the measure-
ment control.
[0083] Referring back to Fig. 7B, in the measurement
control, the mounted measurement tip 12 is calibrated
before the measurement, and the user is prompted so
that the blood droplet is marked on the measurement tip
12 (blood droplet marking step). In this manner, the user
marks the blood droplet on the cutout 42 of the meas-
urement tip 12. As illustrated in Fig. 10B, when the blood
flows through the blood flow path 46 of the measurement
tip 12 in the proximal direction and reaches the detection
target region 38, the blood is colored after reacting with
the reagent 40.
[0084] The measurement control unit 90 drives the light
emitting unit 68 and the light receiving unit 70 to optically
detect the detection target region 38 (detection step). As
described above, in the present embodiment, the light
emitting unit 68 sequentially emits the first to fifth meas-
urement light ml1 to ml5, and the light receiving unit 70
receives the first to fifth transmitted light tl1 to tl5.
[0085] The measurement control unit 90 receives the
detection result of the first to fifth transmitted light tl1 to
tl5, and calculates the blood glucose level (blood glucose
level calculation step). At this time, the measurement
control unit 90 calculates the absorbance from the meas-
urement result, uses the spatial clearance CL provided
from the reading control unit 92, and uses a parameter
of the spatial clearance CL to calculate the blood glucose
level.
[0086] In this manner, the measurement device 14 can
accurately obtain the blood glucose level. Then, the
measurement control unit 90 stores the blood glucose
level in the memory, and displays the blood glucose level
on the display 60 to notify the user of the blood glucose
level (post-calculation processing step).
[0087] As described above, the blood glucose meter
10 (component measurement system 10) according to
the present embodiment achieves the following advan-

tageous effects.
[0088] The measurement tip 12 can easily provide the
information relating to the spatial clearance CL by using
the printing layer 18. On the other hand, the measure-
ment device 14 can easily acquire the information relating
to the spatial clearance CL by using the reading unit 96.
In this manner, the blood glucose meter 10 can accurately
obtain the blood glucose level, based on each spatial
clearance CL of the measurement tip 12. As a result, a
health care worker can more satisfactorily perform treat-
ment corresponding to the blood glucose level of a pa-
tient. In particular, the printing layer 18 is printed after
the tip body 16 is manufactured. Accordingly, the man-
ufacturing error is less likely to occur. Therefore, the print-
ing layer 18 can be easily provided at low cost, thereby
contributing to mass production of the measurement tip
12.
[0089] In addition, the blood glucose meter 10 associ-
ates the information relating to the spatial clearance CL
with the transmittance of the printing layer 18. Therefore,
the measurement device 14 can accurately recognize
the spatial clearance CL of the measurement tip 12 by
calculating the transmittance of the printing layer 18.
[0090] Furthermore, the blood glucose meter 10 is con-
figured to detect the transmitted light tl of the measure-
ment tip 12 by using the detection unit 64. Accordingly,
the blood glucose level can be satisfactorily calculated
by using the blood collected in the measurement tip 12,
based on the absorbance of the measurement light ml.
[0091] Then, when the measurement tip 12 is inserted
and moved, the blood glucose meter 10 detects the trans-
mitted light tl of the printing layer 18. In this manner, be-
fore the blood is collected by the measurement tip 12,
the information relating to the spatial clearance CL can
be easily obtained. In addition, a time can be shortened,
compared to a case where the insertion is stopped once,
when the printing layer 18 is read. Owing to the reduced
procedures, an erroneous operation is less likely to oc-
cur. Moreover, the detection unit 64 also serves as the
reading unit 96. Accordingly, the measurement device
14 is allowed to have a simplified configuration, and the
manufacturing cost can be reduced. Without being limit-
ed to a top surface of the measurement tip 12, the printing
layer 18 can also be disposed on an intermediate layer.
In this case, the printing layer 18 can be prevented from
being dirty or moisture absorption, and can be accurately
detected even after the printing layer 18 is stored for a
long period.

[Second Embodiment]

[0092] Next, a component measurement system 10A
(blood glucose meter 10A) according to a second em-
bodiment will be described with reference to Figs.11A
and 11B. In the following description, the same reference
numerals will be assigned to elements having the same
configuration or the same function as those according to
the above-described embodiment, and detailed descrip-
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tion thereof will be omitted.
[0093] The blood glucose meter 10A is different from
the blood glucose meter 10 according to the first embod-
iment in the following configuration. In the blood glucose
meter 10A, a printing layer 18A of a measurement tip
12A has a pattern of a shape change capable of identi-
fying the information relating to the spatial clearance CL,
and the measurement device 14 can read the pattern to
obtain the spatial clearance CL. The measurement de-
vice 14 has the same structure (the detection unit 64 and
the control unit 88) as the measurement device 14 ac-
cording to the first embodiment. The control unit 88 is
configured to analyze the pattern of the shape change in
the printing layer 18A (refer to Figs. 10A and 10B).
[0094] Specifically, in the printing layer 18A according
to the present embodiment, a plurality of rectangular con-
figuration elements 19 are aligned, based on the spatial
clearance CL of the measurement tip 12A. In this manner,
a pattern (a so-called barcode shape) is formed. For ex-
ample, each configuration element 19 is formed in a pre-
determined color (magenta in the present embodiment)
having the transmittance of 0%. Therefore, as the meas-
urement tip 12A is inserted, the detection unit 64 of the
measurement device 14 detects a portion where the con-
figuration element 19 exists and a portion where the con-
figuration element 19 does not exist, and outputs the de-
tection result to the control unit 88 via the detection circuit
72. Here, an example will be described in which the con-
figuration element 19 has a single color and the same
transmittance, and the pattern shape is changed. How-
ever, the configuration element 19 may have the same
pattern shape and the transmittance may be changed.
Alternatively, a plurality of colors may be combined with
each other. The amount of information can be increased
by combining a plurality of the color schemes, the trans-
mittances, and the patterns which are used for printing.
Accordingly, it is possible to simultaneously input other
correction factors in addition to the spatial clearance CL.
In order to easily read the information of the printing layer
18A, a color scheme having a contrast may be provided
between the configuration elements 19 adjacent to each
other.
[0095] That is, the reading control unit 92 of the control
unit 88 acquires approximately two types of signal values.
In this case, the transmittance calculation unit 102 cal-
culates two types of the absorbance (low absorbance
and high absorbance), based on the signal values, and
converts the absorbance into binary numbers of 0 and
1. The clearance extraction unit 104 has an associated
map (not illustrated) in which a plurality of the spatial
clearances CL and the binary numbers are associated
with each other, and can extract the spatial clearance
CL, based on the binary numbers received from the trans-
mittance calculation unit 102.
[0096] Reading the pattern of the measurement tip 12A
by the measurement device 14 is affected by an insertion
amount or an insertion speed of the measurement tip
12A. Therefore, as illustrated in Fig. 11B, in addition to

the pattern of the configuration element 19, it is preferable
that a check bit 19a indicating a reading start position, a
reading completion position, or reading intermediate po-
sition is formed on the printing layer 18A of the measure-
ment tip 12A. In Fig. 11B, the check bit 19a is installed
in front of and behind the configuration element 19 by
widening its width in the longitudinal direction of the
measurement tip 12A. However, a plurality of the color
schemes, the transmittances, and the patterns may be
combined with each other so that a difference from the
configuration element 19 is clear. Alternatively, it is also
possible to express the difference by repeating a con-
stant signal. A start portion may be omitted, and all of
these may be appropriately selected and set.
[0097] For example, the measurement device 14 caus-
es the detection unit 64 to read each of two check bits
19a, causes the control unit 88 to calculate the insertion
speed by measuring a time interval between the two
check bits 19a, and sets a threshold. In this manner, the
measurement device 14 determines whether the inser-
tion speed of the measurement tip 12A is normal or ab-
normal. Then, in a case of determining that the insertion
speed falls within the threshold and the insertion speed
is normal, the measurement device 14 acquires the
above-described spatial clearance CL. On the other
hand, in a case where it is determined that the insertion
speed is abnormal, the measurement device 14 instructs
the measurement tip 12A to be inserted again. In this
manner, the measurement device 14 can satisfactorily
obtain the spatial clearance CL.
[0098] As described above, the blood glucose meter
10A according to the second embodiment can also
achieve the same advantageous effect as that according
to the above-described blood glucose meter 10. In par-
ticular, in the blood glucose meter 10A, the information
relating to the spatial clearance CL is associated with the
pattern of the shape change in the printing layer 18A.
According to this configuration, it is also possible to ac-
curately recognize the spatial clearance CL of the meas-
urement tip 12A by detecting the pattern of the shape
change in the printing layer 18A in the measurement de-
vice 14. Moreover, the pattern of the shape change in
the printing layer 18A can hold a plurality of types of in-
formation at the same time. For example, in addition to
the information on the spatial clearance CL of the meas-
urement tip 12A, information such as a manufacturing
date, a lot, and a correction value can be provided for
the measurement device 14.

[Third Embodiment]

[0099] A blood glucose meter 10B according to a third
embodiment is different from the above-described blood
glucose meters 10 and 10A in the following points. As
illustrated in Figs. 12A and 12B, one of the plurality of
light emitting elements 76 of the detection unit 64 is dis-
posed on the distal side of other elements so that a read-
ing unit 110 detects a printing layer 18B of a measure-
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ment tip 12B. In addition, the blood glucose meter 10B
is configured to detect the printing layer 18B in a state
where the measurement tip 12B is mounted on a meas-
urement device 14B (at a completely mounted position).
[0100] The printing layer 18B of the measurement tip
12B is disposed on the upper surface of the insertion
range 20 on the distal side (outer side in the insertion
direction) of the detection target region 38. For example,
the printing layer 18B is located at a substantially inter-
mediate position in the longitudinal direction of the meas-
urement tip 12B, and is disposed to face the reading unit
110 at the completely mounted position.
[0101] In addition, the printing layer 18B according to
the present embodiment is configured to have different
colors in accordance with the spatial clearance CL of the
measurement tip 12B to be printed. For example, the
colors are classified into yellow, magenta, cyan, an in-
termediate color between yellow and magenta, an inter-
mediate color between magenta and cyan, and an inter-
mediate color between yellow and cyan, and are set to
have a predetermined transmittance. Then, in the blood
glucose meter 10B, the spatial clearance CL is associ-
ated with each of the classified colors.
[0102] The reading unit 110 of the measurement de-
vice 14B has a printing layer light emitting unit 112 that
emits the measurement light ml having a predetermined
peak wavelength (or white light), and a printing layer light
receiving unit 114 that receives the transmitted light t1
transmitted through the measurement tip 12B. In this
case, the printing layer light receiving unit 114 can output
different detection values to the control unit 88, based on
different colors of the printing layer 18B.
[0103] The printing layer light emitting unit 112 and the
light emitting unit 68 are respectively driven. In this man-
ner, based on the different detection values, the reading
control unit 92 of the measurement device 14B can iden-
tify the information as in the blood glucose meter 10 ac-
cording to the first embodiment. In other words, the read-
ing control unit 92 can extract the spatial clearance CL
of the measurement tip 12B. In addition, the measure-
ment device 14B drives the reading unit 110 when the
blood glucose level is measured. In this manner, the
measurement device 14B can optically detect the blood
which is not colored. For example, the detection value
can be used for correction when the blood glucose level
is calculated.
[0104] As described above, the blood glucose meter
10B according to the third embodiment can also achieve
the same advantageous effects as those according to
the above-described blood glucose meter 10. In partic-
ular, in the blood glucose meter 10B, the information re-
lating to the spatial clearance CL is associated with the
color of the printing layer 18B. According to this config-
uration, it is also possible to accurately recognize the
spatial clearance CL of the measurement tip 12B by de-
tecting the color of the printing layer 18B in the measure-
ment device 14B.
[0105] In addition, the blood glucose meter 10B detects

the transmitted light tl of the printing layer 18B in a mount-
ed state of the measurement tip 12B. That is, as illustrat-
ed by a two-dot chain line in a graph in Fig. 9, when the
printing layer 18B is detected in a state where the meas-
urement tip 12B is fixed, the absorbance is stabilized,
and a detection target portion can be extracted. In this
manner, it is possible to more reliably obtain the informa-
tion relating to the spatial clearance CL. Moreover, in the
blood glucose meter 10B, some of the elements of the
detection unit 64 also serve as the reading unit 110.
Therefore, a configuration of the measurement device
14B is simplified, and the manufacturing cost can be re-
duced.

[Fourth Embodiment]

[0106] A blood glucose meter 10C according to a fourth
embodiment is different from the above-described blood
glucose meters 10, 10A, and 10B in the following points.
As illustrated in Figs. 13A and 13B, in the mounting space
74, a proximal side of the detection unit 64 has a printing
layer reading unit 120 that exclusively detects the infor-
mation on a printing layer 18C of a measurement tip 12C.
As in the blood glucose meter 10B according to the third
embodiment, the blood glucose meter 10C detects the
printing layer 18C in a state where the measurement tip
12C is mounted on a measurement device 14C (at a com-
pletely mounted position).
[0107] As in the measurement tip 12 according to the
first embodiment, the printing layer 18C of the measure-
ment tip 12C is disposed on an upper surface of a prox-
imal portion (inner side of the detection target region 38
in the insertion direction) of the measurement tip 12C,
and is disposed to face the printing layer reading unit 120
at the completely mounted position. In addition, the blood
flow path 46 of the measurement tip 12C has a blocking
wall 48 for blocking a flow of the blood between the de-
tection target region 38 and the printing layer 18C. There-
fore, when blood is collected in the measurement tip 12C,
the blood does not flow into a lower side of the printing
layer 18C.
[0108] In addition, the printing layer 18C is configured
to have different colors and different transmittances in
accordance with the spatial clearance CL. For example,
the colors are classified into yellow, magenta, and cyan,
and each color is classified into the transmittance 0%
and the transmittance 50%. Then, in the blood glucose
meter 10C, the spatial clearance CL is associated with
each combination of each classified color and transmit-
tance.
[0109] On the other hand, the printing layer reading
unit 120 of the measurement device 14C has a printing
layer light emitting unit 122 and a printing layer light re-
ceiving unit 124, and outputs different detection values
to the control unit 88, based on the different colors and
the different transmittances of the printing layer 18C of
the measurement tip 12C. Therefore, as in the blood glu-
cose meter 10 according to the first embodiment, the
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control unit 88 can satisfactorily extract the spatial clear-
ance CL of the measurement tip 12C.
[0110] As described above, the blood glucose meter
10C according to the fourth embodiment can also
achieve the same advantageous effects as those accord-
ing to the above-described blood glucose meter 10. In
particular, as in the blood glucose meter 10B according
to the third embodiment, the blood glucose meter 10C
detects the transmitted light tl of the printing layer 18C in
a mounted state of the measurement tip 12C. In this man-
ner, the blood glucose meter 10C can more reliably obtain
the information relating to the spatial clearance CL. In
addition, the blood glucose meter 10C transmits the in-
formation relating to the spatial clearance CL by using
both the color and the transmittance of the printing layer
18C. Accordingly, a lot of information can be transmitted.
For example, it is possible to improve resolution of the
spatial clearance CL.

[Fifth Embodiment]

[0111] A blood glucose meter 10D according to a fifth
embodiment is different from the above-described blood
glucose meters 10 and 10A to 10C in the following point.
As illustrated in Fig. 14, a measurement device 14D has
a reader 130 for exclusively reading a printing layer 18D
of a measurement tip 12D before the mounting, sepa-
rately from the detection unit 64. In addition, according
to the present embodiment, the reader 130 is configured
to include a camera 132 that can image a color and a
shape of the printing layer 18D.
[0112] The camera 132 adopts those which have a
known image element such as a CMOS, and can image
and acquire image information such as the color and the
shape of the printing layer 18D. The control unit 88 of the
measurement device 14D performs an analyzing proc-
ess on the image information captured by the camera
132, and extracts the color and the shape of the printing
layer 18D. Then, the control unit 88 compares the color
and the shape of the printing layer 18D with the stored
information (color, shape, and measurement space in-
formation) to satisfactorily obtain the spatial clearance
CL. In this manner, the blood glucose level can be sat-
isfactorily calculated.
[0113] The blood glucose meter 10D according to the
fifth embodiment can also achieve the same advanta-
geous effects as those according to the above-described
blood glucose meter 10. In addition, the blood glucose
meter 10D uses the camera 132 as a configuration for
identifying the printing layer 18D. Accordingly, the blood
glucose meter 10D can transmit more information from
the measurement tip 12D to the measurement device
14D. For example, a plurality of types of information
(measurement result, measurement date and time, man-
ufacturing date, lot, and correction information) relating
to the measurement target and/or the measurement con-
dition in addition to the spatial clearance CL of the meas-
urement tip 12D can be stored in association with each

other. In this manner, the measurement tip 12D can cal-
culate and manage the blood glucose level by associat-
ing the plurality of types of information with each other.
[0114] Without being limited to the above-described
embodiments, the present invention may be modified in
various ways in accordance with the gist of the present
invention. Any configuration of one embodiment can be
selected from the above-described first to fifth embodi-
ments, and can be applied to the other embodiment.
[0115] For example, without being limited to a trans-
mission type optical system, the detection unit 64 of the
blood glucose meters 10, 10A to 10D may be configured
to include a reflective type optical system in which the
light emitting unit 68 and the light receiving unit 70 are
disposed on the same side to receive the measurement
light (reflected light) reflected on the measurement tips
12 and 12A to 12D. In accordance with this configuration,
the reading unit 96 may also be configured to be the
reflective type.
[0116] Furthermore, in the above-described embodi-
ments, a simplified self-monitoring blood glucose meter
(SMBG meter) among the blood glucose meters 10 and
10A to 10D for measuring the blood glucose level has
been described as an example. However, without being
limited to the above-described embodiments, various
modifications can be made within the scope not departing
from the gist of the present invention. For example, the
component measurement systems 10 and 10A to 10D
can be applied to a device for very accurately measuring
concentration, such as a hospital dedicated glucose an-
alyzer (POCT device) or a large-scale test apparatus in-
stalled in a medical facility or a research facility. The com-
ponent measurement systems 10 and 10A to 10D can
be applied to a simplified measurement device that not
only calculates the concentration, but also determines
whether or not a detection threshold has been exceeded
when a small amount is detected. In addition to the blood,
a sample liquid as a measurement target at a medical
site includes a solution of a sample obtained from a living
body such as urine (ketone body), interstitial fluid, and
saliva. The sample liquid may be an undiluted solution,
or an experimental product subjected to chemical treat-
ment. Alternatively, the component measurement sys-
tems 10 and 10A to 10D can be applied to an apparatus
for measuring the component of waste water or industrial
samples. In brief, the component measurement systems
10 and 10A to 10D can be applied to (combined with)
various devices that fetch and measure the liquid.
[0117] In addition, the information held by the printing
layers 18 and 18A to 18D is not limited to the information
relating to the measurement of the spatial clearance CL,
and may be information relating to the liquid collected by
the measurement tips 12 and 12A to 12D and/or the
measurement conditions. As described above, examples
of the liquid include blood, urine, interstitial fluid, saliva,
waste water, and industrial samples. The printing layers
18 and 18A to 18D hold types of the liquid to be measured
as information. For example, in a case of measuring a
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ketone body and urine sugar which are contained in urine,
the information relating to the types of the measurement
tips 12 and 12A to 12D is printed on the printing layers
18 and 18A to 18D. The information is read by the meas-
urement devices 14 and 14B to 14D. The measurement
devices 14 and 14B to 14D calculate the measurement
value in accordance with the type of the measurement
tips 12 and 12A to 12D, and store the information relating
to the type of the measurement tips 12 and 12A to 12D
in association with the measurement result. In this man-
ner, the same measurement devices 14 and 14B to 14D
are used to accurately measure the plurality of compo-
nents contained in the liquid. Accordingly, it is possible
to effectively utilize the measurement results. For exam-
ple, the measurement conditions include conditions of
temperature, humidity, and light (color, intensity, and
brightness) during the measurement (when the meas-
urement tips 12 and 12A to 12D are used after being
unpacked). As the information, the printing layers 18 and
18A to 18D hold a range of these measurement condi-
tions. A temperature-responsive ink, a humidity-respon-
sive ink, or an ultraviolet coloring ink may be used for the
printing. For example, in a case where the temperature-
responsive ink is printed on the measurement tips 12 and
12A to 12D, a coloring change in the temperature-re-
sponsive ink corresponding to the temperature of the
measurement tips 12 and 12A to 12D is read by the meas-
urement devices 14 and 14B to 14D. The measurement
devices 14 and 14B to 14D measure a temperature con-
dition of a portion close to a measurement site by detect-
ing the coloring change in the temperature-responsive
ink, and uses the temperature condition for the correc-
tion. In this manner, it is possible to more accurately cal-
culate the measurement value. In addition, for example,
in a case where the humidity-responsive ink and the ul-
traviolet coloring ink are printed on the measurement tips
12 and 12A to 12D, when the measurement tips 12 and
12A to 12D are unpacked and used, the measurement
devices 14 and 14B to 14D read changes in moisture
absorption and absorbance which result from unpacking
of the measurement devices, as the coloring changes in
the printing layers 18 and 18A to 18D. The measurement
devices 14 and 14B to 14D can determine whether or
not to perform the measurement by not only performing
correction for the coloring change, but also setting a
threshold corresponding to the coloring change of the
printing layers 18 and 18A to 18D. In this way, the printing
layers 18 and 18A to 18D hold the range of the meas-
urement condition. Accordingly, more accurate measure-
ment can be performed, and more accurate measure-
ment management can be performed.
[0118] In addition, in a case where the component of
the above-described liquid is measured, without being
limited to the devices that perform the optical measure-
ment, the measurement devices 14 and 14B to 14D (com-
ponent measurement systems 10 and 10A to 10D) may
adopt various devices. For example, the applicable de-
vice includes an electrical measurement device (device

that measures a current or a voltage through the liquid),
a device that detects properties (products, morphology,
temperature, viscosity (coagulation or liquefaction) which
are changed due to a reaction between the liquid and the
reagent, and a device that extracts a specific component
from the liquid. When the measurement is performed,
the measurement devices 14 and 14B to 14D can correct
the measurement value by using the information relating
to the liquid and/or the measurement condition. For ex-
ample, when the liquid is measured, the information re-
lating to the measurement condition (temperature, hu-
midity, light) is detected. In a case where the detection
value falls out of the information relating to the measure-
ment condition, a correction amount is calculated, based
on the detection value and the information relating to the
measurement condition. In this manner, the measure-
ment value can be appropriately corrected.
[0119] In addition, the measurement devices 14 and
14B to 14D may be configured to provide the information
to the user by not only using the information relating to
the liquid and/or the measurement condition for calcula-
tion in the measurement, but also storing the information
in association with the calculated measurement value.
Alternatively, the information relating to the liquid and/or
the measurement condition may be managed as data in
another information management system. As the infor-
mation management system, a PC, a mobile phone, an
electronic medical record system, or a server may be
used. The information management system can be more
conveniently used if the information can be transmitted
and received among the measurement devices 14 and
14B to 14D by means of wireless communication. In this
way, the information relating to the liquid and/or the
measurement condition and the measurement value are
managed in association with each other. Accordingly, it
is possible to recognize the measurement value including
a measurement status when the measurement value is
confirmed or statistical processing is performed.

Claims

1. A component measurement system comprising:

a measurement tip capable of collecting a liquid;
and
a measurement device measuring a component
of the liquid by emitting measurement light to
the measurement tip, the measurement tip be-
ing mounted on the measurement device,
wherein the measurement tip has

a tip body internally having a detection
space into which the liquid is fetched, and
a detection target region irradiated with the
measurement light in the detection space,
and
a printing layer disposed on a surface of the
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tip body, and indicating information relating
to a spatial clearance which is an interval of
the detection space along a traveling direc-
tion of the measurement light in the detec-
tion target region, and

wherein the measurement device has

a reading unit that reads the information re-
lating to the spatial clearance from the print-
ing layer, and
a control unit that calculates the component
of the liquid by using the spatial clearance
read by the reading unit.

2. The component measurement system according to
Claim 1,
wherein the control unit specifies the spatial clear-
ance, based on a transmittance of the printing layer.

3. The component measurement system according to
Claim 1,
wherein the control unit specifies the spatial clear-
ance, based on a color of the printing layer.

4. The component measurement system according to
Claim 1,
wherein the control unit specifies the spatial clear-
ance, based on a pattern of a shape change in the
printing layer.

5. The component measurement system according to
any one of Claims 1 to 4,
wherein the measurement device includes a detec-
tion unit that emits the measurement light to detect
transmitted light transmitted through the measure-
ment tip.

6. The component measurement system according to
Claim 5,
wherein the measurement device has a mounting
space into which the measurement tip is inserted,
wherein the measurement tip has the printing layer
located on an inner side from the detection target
region in an insertion direction of the measurement
tip in a state mounted in the measurement device,
and
wherein the detection unit also functions as the read-
ing unit, and is configured to detect transmitted light
of the printing layer, when the measurement tip is
inserted and moved.

7. The component measurement system according to
Claim 5,
wherein the measurement device has a mounting
space into which the measurement tip is inserted,
wherein the measurement tip has the printing layer
located on an outer side from the detection target

region in an insertion direction of the measurement
tip in a state mounted in the measurement device,
and
wherein the detection unit also functions as the read-
ing unit, and is configured to detect transmitted light
of the printing layer, in a state mounted in the meas-
urement device.

8. The component measurement system according to
Claim 5,
wherein the measurement device has a mounting
space into which the measurement tip is inserted,
wherein the measurement tip has the printing layer
located on an inner side from the detection target
region in an insertion direction of the measurement
tip in a state mounted in the measurement device,
and
wherein the reading unit is disposed separately from
the detection unit, and detects transmitted light of
the printing layer, in a state mounted in the meas-
urement device.

9. A measurement device on which a measurement tip
capable of collecting a liquid is mounted, and which
measures a component of the liquid by emitting
measurement light to the measurement tip,
wherein the measurement tip internally has a detec-
tion space into which the liquid is fetched, and a de-
tection target region irradiated with the measure-
ment light in the detection space, and
wherein the measurement device has
a reading unit that reads a printing layer indicating
information relating to a spatial clearance which is
an interval of the detection space along a traveling
direction of the measurement light in the detection
target region, and
a control unit that calculates the component of the
liquid by using the spatial clearance read by the read-
ing unit.

10. A measurement tip mounted on a measurement de-
vice for measuring a component of a liquid by emit-
ting measurement light to the liquid, and capable of
collecting the liquid, the measurement tip compris-
ing:

a tip body internally having a detection space
into which the liquid is fetched, and a detection
target region irradiated with the measurement
light in the detection space; and
a printing layer disposed on a surface of the tip
body, and read by a reading unit of the meas-
urement device,
wherein the printing layer indicates information
relating to a spatial clearance which is an interval
of the detection space along a traveling direction
of the measurement light in the detection target
region.
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11.  A component measurement system comprising:

a measurement tip capable of collecting a liquid;
and
a measurement device on which the measure-
ment tip is mounted, and which calculates a
measurement value by performing measure-
ment relating to the liquid,
wherein the measurement tip has

a measurement target portion that performs
the measurement on the collected liquid,
and
a printing portion that holds information re-
lating to the liquid and/or a measurement
condition by being printed, and

wherein the measurement device has

a reading unit that reads the information re-
lating to the liquid and/or the measurement
condition from the printing portion, and
a control unit that uses the read information
relating to the liquid and/or the measure-
ment condition so as to calculate the meas-
urement value.

12. The component measurement system according to
Claim 11,
wherein the information relating to the liquid and/or
the measurement condition is stored by being asso-
ciated with the measurement value.
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